X 

X 

X 


The Stem = 


© The stem is coverd with cuticle . 

J£jj qa A&\Us SUax a $ j-uuJ) © 

© The cortex is narrow and Contain 
Collenchyma and chlorenchyma . 

AjuujaI j 

© The pith is wide . 

^Uilj £laill © 

© The pericycle is masses of sclerenchyma 
above the vascular bundle . 

AjAjtftfjKuil t£la JjS Jfr Sjbfr Jliuujtf 1 © 

Ajilfr jil ^ jail jjjS AajJ 

© The xylem and the phloem are at 
the same diameter . 

J jJaS uLuaj f J uuill © 

© The Meta xylem is outside and 
the proto xylem is inside . 

Jibtf ^jVl j £ jliil ^bll uLiitfl © 


X 

X 

X 

X 

y 


Monocot stem = &la JU- 


© The ground tissue isn't differentiated 
into cortex & pith & medullary rays . 

Sj*ia ^1 j±a1a jjfr ^luiVl © 

AjC-laJ Ajuiil j£laJ j 

© The vascular bundles are scattered in 
the ground tissue . 

j*n< ii ill JaU Sjjju^ AjalCjll ^j^ll © 

^LuYl 

© The cambium is absent . 

Jjfr f JJfAill © 

© The Meta xylem & proto xylem 
Take V/Y shape . 

Jlui ^jYl J ^Ltfl <-LiaJl © 

Y jt V uija. 

© There is bundle sheath . 

A-a jail L&& .lajj © 

© The Phloem is regular . 

^lalLa *laill © 

© There is fibers under the epidemis . 

S j-JiuJl uibil J j © 


£X 



LLu.lj.tf! Jli> | $ia.l jl\ &lilt lj! jj ^ jlitfl ^jjl^l ia&tfl 

Abnormal secondary lignification in monocot | Ex. : Dracina 

ili j j ^ ^ic> j jjaj V jll Allilt cj| jj j jjliiil 1 ij.ia_. V © 

Alla AijLa 4 jjjIj ^ J *f' ‘ "j A ^11 a juiiil j^a Atfil^ll AJ&tfal I c-u-a UjudjAll jjtui ^2 Lai 

f laill Ajjij^ AjjjIj Ajj j j AjaiuuIjIj b^lL ^jJaul Aaiaiia Aj^jjaali 

© There is no secondary lignification in monocot plants but there is abnormal 
secondary lignification in Darcina stem because the cambium is present that is 
responsible for this 
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The Normal Monocot stem = Ailil! jj JL- 


Detailed 


Name 

Diagrammatic 

5 jilt 

Zea 

mS£»§* & r^' „ 

Jk ^ liwarf- 

|v«^ m 

Young 



JjLuJt 

Cyperus 

fji ^ ^L- -p. tasgVbT Urvif 

^ tty, **>^0 

Ji ^ *v*pw»* 

p <1^ — 3sLf^a». >?w 

' Wj <* £ ^M 4 * 0 ** 

Young 




The Abnormal Monocot stem = Ailil! jj jL-i 


Name 


Dracina 


Young 


Diagrammatic 



' a* V v 

fob* 

' 

€**C*4k{ 
Co^tr~c v i 


Abnormal 2ry lignification 


Detailed 





Micro 


© Copyright | FB/MouhamedKelay 














Dicot stem = 


© The ground tissue is differentiated 
into cortex & pith & medullary rays . 

Aj&LLj 4jluiI j 

© The vascular bundles are arranged in 
one or two rings 

Cj&l* jl All^ (jk Ajjj-a AjjIC' j$\ fjaJ! © 

© The cambium is present . 


© The Meta xylem & proto xylem 
Arranged in rows . 

LAjkua Jiui ^^ifr J (-lAaJl © 

© There isn't bundle sheath . 

4_« jali .la . jj V © 

© The Phloem is irregular . 

jjP f LaJ]) © 

© There is collenchyma under the epidemis . 

Sj-uLlS) A-ajJaI] j£ J j © 


£\ 


1 3 3 AiS^il J liiljSail Jlla | Citjj ^ jLi!t ^^jliljl Jalxjll 

Abnormal secondary lignification in Dicot 
Ex. : jacaranda & Nerium & chenopodium & begnonia 


AiLiil j lAiljiall 

jacaranda & 
Nerium 

ljLla£ Aj) ALLuu JLui Alii j Ajuia ij-4 ^ ^ ^ jjj^liit <jj£j © 

(j-4 AjjLuiid cjUlaS j ^jUii (jjim f i^iit ^ ajjLuiia 

AjLIa ^ 

© The cambium is in normal position but its activity is abnormal where it 
gives outside equal quantities of 2ry phloem and inside unequal 
quantities of 2ry xylem so that the pith region boundary is irregular 

Chenopodium 

AjAiluij^il A^uiiSfl (j-a Aila. (ja jj£! ^laau j "a*** ajJjHS AjHl.lil - aiVt © 

Aj^Ij Aiitej fja. J AJjl AjjIC'J <»>■ j U jjAj j ( ^ jjf<»lil ) 

© The cortex internal tissues divide and give more than one merestematic 
ring ( cambium ) Which divide and gives 2ry & lry bundles 

begnonia 

diLiaS j £jIaU ^^jlUl qa Ajjluil a jjfr CjLmS au j fu A< ~^ © 

Ah 1 *.* a ASial* J Ij^a. iillli Jiljii jiliiil '^^ll AjjLuiIo jjfr 

fl^lil <j^i ALiS A_l«S IfrLljj ^jilUl L-ulllI (jA SjjjS A_ia£ ^ ijxuiSil f ^iaau © 
i^lul ^jiilii *uiii ^ SjjjS a±«s ^ia*j jjxaSii ^ f j ^jiiiiii 

^iluail jLull Ail jk- „VI <*lili J (_g jiliil LOillil (j^i AiilS Aj^£ 

© The cambium gives outside unequal quantities of 2ry phloem and 
inside unequal quantities of 2ry xylem so the pith region boundary is 
regular 

© Apart of cambium gives alarge quantity of 2ry xylem corresponds 
with a small quantity of 2ry phloem and another part of cambium gives 
alarge quantity of 2ry phloem corresponds with a small quantity of 2ry 
xylem 

So that the xylem cylinder take the cross shape 
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The Normal Dicot stem = jj jL-i 


Name 


Uijill 

Luffa 


Young 


Pelargonium 


Old 


cokit 

Vitis 

JaSij 


Old 


Diagrammatic 






Normal 2ry lignification 



VtaWar b*\$> 


Normal 2ry lignification 
Woody climbing dicot stem 


Detailed 




PIP ' 

fab *$**' 



r Wyi Mp 

/**««&*$* 

$*$< 



Micro. 





Q 


* 

x 

x 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


kQ 


: L*u ,jjs tilUfc 

ffcfk (JajjL A J^ij ui^l J fflAlS (fi. JBS 

( ^ 1a l£ l jlc> JjMII f o^L^il (Jj1a\jua ) 

Alilui J ^ j C>J ^s - 
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>< >< »< ><- 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

y 


The Root = j< ^ 


© The outer layer doesn't covered with cuticle 

J£jj qa 4JLIaJ) © 

© The cortex is wide and Contains parenchyma . 

A-aj^u)jL (jA 4J \jLa Ajua\ j £jjo&1\ © 

© The pith is narrow . 


© The pericycle is a ring of one row of 
Parenchyma . 

QA j * lua (ja AlU JLluujj]) © 

A-iALuutjlj 

© The xylem and the phloem are at 
Interchanged diameters . 

Abbi 4 jUaSi ciLuajj Jz *UUl j © 

© The Metaxylem is inside and 
the protoxylem is outside . 

jrjUkU j Jibll © 


X 

X 

X 

X 

X 

X 

X 

X 

i 


Monocot Root = 4iia jl* 


© The cortex is narrow . 

4 _ll © 

© The xylem arms more than 8 . 

A (jA jjSI £j 3 l JJfr © 

© The number of xylem vessels in 
the xylem are limited . 

OJ ijJa-a 4 LuiaJl £ljj Jib AjC jVI JJfr © 

© The pith is wide . 

fc«lj © 

© The phloem is regular . 


© Casper stripe lignification is on 
the lateral and diameteral walls . 

AjJUJI jAaJl jUuAS ia&J © 


Monocot stem = ji* 


Name 


Zea 


Young 


Diagrammatic 



pr«x% 
Pkkx*'* 


SJ~***' 


Detailed 



Micro. 



§ dl^Ljal lil l J. A ui Jjulij § 4-XXjJdII 

© ^La-ill 1c. -ic-Ludj <_Jj Jaia ^ i ~i (jl 
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x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 





Dicot Root = 



© The cortex is Wide . 

4jLuitj d (^) 

© The xylem arms are from 2 - 8 . 

A -T Qa (_iuiaJl £jii JJfr © 

© The number of xylem vessels in 
the xylem are unlimited . 

Jib AjP jVI © 

© The pith is narrow . 


© The phloem is irregular . 

^uIa jjfr *uai © 

© Casper stripe lignification is on 
the lateral walls only . 

j.AaJ| ( j]& jUuiLS iaixj © 

Ui 


Name Diagrammatic 


Vicia 

Faba 


Young 


cMi\ 

Cotton 


Old 


6^' 

Ficus 





Or^ *** 



. v v k 'cvJklkW^^ 



O' > O ^ 


Detailed 



******** 
^ PWJ *J»~ 


p— ■ 



kaA'\.<v ^ - ' 

^\XXK> 




>>vV 

i>-4 w 



0tr 



Micro. 
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v X 



















The stele = 


Protosele = 



Name 


Hoplostele 




Diagrammatic 



Micro 



Monostelic 

plectostele 


Mixed 

protostele 




Medullated siphonostele = I 

¥ 


?.£ 

Monocycle 

amphipholic 

siphonostele 
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^ .... AUI j Al^j ; ^-LualS < AojIj Aj IflxJa ijS Ar&U^j ^ Ai.Waj Ajjllt L) 3 AuajV ^ 

!? AUlj ^ .. A*aJl dJ ^fUl : JUS © 
!? iiU ; JU © C 5 j& ^ic- JjA^j; ^jjA^jj Ij^kj^li Aj Lg-x-La ijS AJiAuaj A-Ll^l ^AuUV ^ 

^| JjjLuj AlaUl JjA^j ; I ^k-LualS (jjLuu Aj ^ LjjtJa jS £ AlaUl ^ 

!? jjlu! ^ AUlj J& „ aa^J! <£] ^1 : JUS © 

**.*~*c.„*.. Sjl-Jej 

JfriLfl j-uxj J*J j (. UJ <jC- l^j i iixluuj <ji IgJaJfl AUljJl La! j ‘ cltLa US vLli£Au2 Lai ;AJ JUS ^jlS 

il--- w £W»j p l— »!i> " 4tf>- <> i** ui>s«y £)l JjjluJl J*J j 6 Ul dUac-l La-4 
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A-< ^ X 


Sc'WW 



CjUII) ^jjjou ljUj& (jZaxj 



Name 

Detailed 

* *A ** 

6jJ 4*JJ 

Zea leaf 

Young monocot 

' v-V vx\' \ A x \ '" \\ A %'i'^'AV X > ' v 

^ J J 

Ricinus communis Leaf 

Young Dicot 




4_iij ji^i 

Spiral shaped 
chloroplast 

«v-s»v 

c -j* *t ‘ v * v * ^ •fWi « «\\ W. vM 

* T>f\r^ -^a^A •*$****) 

Star shaped 
chloroplast 

1*^ |Wi ji r 

i ■wss* ijSSHl — 1 

%y* %! '** 



wmm 

. K w," --::M 








I 


AJLiJ jji ^jk j 4 CjLaj-ujj V] iIluu] CjLajjjuj]| ; 4^4 Aia^La 
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x 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 




"Sc" sc" IL >c" >r- 


OC 3 C 3 C 3 C 3 C 


Sc-Sc-Sc 1 


JC J>C JC J>C jc 


Name 

Detailed 

Micro. 

Name 

Detailed 

Micro. 

«♦ ♦ «♦ V ♦ 

Spongy 

parenchyma 



4ju±\ .jLl Sjp 

Lysigenous 

gland 


! Jr * \ 

4&j±a IaluoIjL 

Armed 

parenchyma 


1 1 

■ ■ 

1 1 

4ji*ai;i sjc. 

♦♦ 

Shizogenous 

gland 

0 






L^xuuljb 

Airenchyma 

iJjj : f 

W 



♦♦V v ♦♦ 

Angular 

Collenchyma 


□ 
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Name 

Detailed 

Micro. 

Name 

Detailed 

Micro. 

** ♦ '*S**^^ 

Simple hair 

S&3 

^ f\£- 

: 

> 

. 

# 

. & 

/ 

] 

J 

'/ J 


^ a * ; ** * 1 

♦* ♦* >v 

Lamellar 

collenchyma 

.@gs 

MF?.’ V> / : -i^.l 

J *1 

■p- i 

B^J . . ! ^m 


j M •• U 

4.&JA djJJUdU 

Compound 

hair 

0^33 


fm" - - . ■ . : 

’P- 1 

• s; -.v " I 

A 

m 


Druses 

o 



*t + •* u 

Aj^G* d UJLui 

«♦ v*» 

Glanular hair 

3 W o' 

CD±EX::' 


m ^B 

k. ^^B 


4_1 u) Cj) jjL 

♦♦V? f Vv ♦ 

Raphids 

. ■ 

rn^r ^SB 

B 

B 

J 
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f LalasJj f QaiJ ££> (jajiVffl ^ Sllll (jjAau ^4 4 Aioli]| qa j & j 1 \ jjJ ja££ 

^jjj^bU (j^ajjj ^ill aa Jjl-uuI ^ AI^aj ^iJlj Aijau jj-4j (jl ; JL&fl ?A»a£a]| La ; *u5a J-u-u ^ 


ULaS aa L-iUxJj £ja J-uaSi <b ^1uu jiaJl 
AJ (jaiLUl d^£ J) j 4 A^uiil] Aja J)j £ja 

ddl .I4£i 4 ^xuujI )a) 

^Luuj ^^13 UiMI ^j ^Uaj V £aj| Jg$ 
jjlL h 1 jlou ^kj V A-uu j la jlu. 


A\^ JA2 Aoj^Ic- AiaC' j qa j 4 Av^i JA2 \j*m aLki Jac- j 

*La£J) (jA Ajl 4 JoaJl J jJLua ^Jcr ULuJI (jjbu LaAlc- >ef 

^aLaj l£j U^Jflj £>aj aa LLajuV ljLa!£ JlilaVI JjSj ULaI ^ 
£bj]| OjSIaj V <-L-alj*Jl ^ Ij^j £jiJI ^ 
UoaJl JjjjJaJl ClnJLa CI14J La iilAljJi Jjju <ji Uoa (JaA 
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V- -><■ '><■ ><■ ■><■ >c' Sc! ><■ ■><■ ><■ ><' '><■ '><' '><' '><' >c' '><! ■><' '><' '><' '><' '><! '><■ !><■ ^ !><■ '><! >c' 


Name 


^suIa (jij\ f . ui 

cjljj ^ + 

2 t\kW 

Regular primary 
phloem + primary 
xylem in monocot 

Jjtui l 


^ialLa jjC 

^ ljAz. + 

Irregular primary 
phloem + primary 
xylem in Dicot 

jiuj i 

iSjfi* f ^ 

Secondary 
Phloem 


(J LglUiL 

Secondary 

Xylem 


Detailed 



A _ A yV /-hyV Aj* cM d&tftirjj 1 

f Lfua JJ.4A.4 


1 - - ■ 


S$TiX^- : (jjIa^j <jaJ& 
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X 

X 

X 

X 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


3c 




J>C JC JC JC JC 3C 3C 




